Cardiac malformations are associated with altered expression of vascular endothelial growth factor and endothelial nitric oxide synthase genes in embryos of diabetic mice.
The aim of this study was to investigate the role of nitric oxide (NO), and the expression of endothelial nitric oxide synthase (eNOS) and vascular endothelial growth factor (VEGF) genes in developing hearts at embryonic day 13.5 of embryos from diabetic mice. The protein and mRNA expression levels of eNOS and VEGF were significantly altered in the developing hearts of embryos from diabetic mice. The NO level was significantly decreased, whereas the VEGF concentration was significantly increased in the developing hearts of the embryos from diabetic mice. In vitro study showed a significant reduction in eNOS expression and cell proliferation in cardiac myoblast cells exposed to high glucose concentrations. Further, high glucose induced apoptosis in myoblast cells. Ultrastructural changes characteristics of apoptosis, including cell blebbing, aggregation of ribosomes and vacuoles in the cytoplasm were also evident in myoblast cells exposed to high glucose. It is suggested that hyperglycemia alters the expression of eNOS and VEGF genes that are involved in the regulation of cell growth and vasculogenesis, thereby contributing to the cardiac malformations seen in embryos from diabetic mice.